Plasma glucose-lowering action of allantoin is induced by activation of imidazoline I-2 receptors in streptozotocin-induced diabetic rats.
Allantoin, an active principle of yam, is documented to lower plasma glucose in diabetic rats. However, action mechanisms of allantoin remain obscure. It has been indicated that metformin shows ability to activate imidazoline I-2 receptors (I-2R) to lower blood sugar. Allantoin has also a chemical structure similar to metformin; both belong to guanidinium derivative. Thus, it is of special interest to know the effect of allantoin on I-2R. In the present study, the marked plasma glucose-lowering action of allantoin in streptozotocin-induced type-1 like diabetic rats was blocked by specific I-2R antagonist, BU224, in a dose-dependent manner. Also, the increase of β-endorphin release by allantoin was blocked by BU224 in the same manner. Otherwise, amiloride at the dose sufficient to block I-2AR abolished the allantoin-induced β-endorphin release and inhibited the blood glucose-lowering action of allantoin markedly but not completely. The direct effect of allantoin on glucose uptake in isolated skeletal muscle was also blocked by BU224. Also, the phosphorylation of AMPK in isolated skeletal muscle was raised by allantoin in a concentration-dependent manner. More-over, insulin sensitivity in diabetic rats was markedly increased by allantoin and this action was also blocked by BU224. These results suggest that allantoin has an ability to activate imidazoline I-2R while I-2AR is linked to the increase of β-endorphin release and I-2BR is related to other actions including the influence in skeletal muscle for lowering of blood glucose in type-1 like diabetic rats. Thus, allantoin can be developed to treat diabetic disorders in the future.